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Background: Major depressive disorder (MDD) negatively affects a wide range of work outcomes
(absenteeism, work productivity, work limitations). However, the exact longitudinal relationship
between depressive symptoms and work outcomes in MDD patients with long-term sickness absence
is still unclear. Therefore, the present study aimed to examine the temporal and directional relationship
between depressive symptoms and various work outcomes in these patients.
Methods: Patients (n¼117) were diagnosed with MDD according to DSM-IV criteria, had a median
duration of MDD-related sickness absence of 4.8 months (IQR¼2.6–10.1 months) at baseline, and were
referred by occupational physicians. All patients received outpatient treatment for their MDD.
Depressive symptoms and work outcomes were examined during baseline, and 6-, 12- and 18-
month follow-ups.
Results: Within-subject changes in the severity of depressive symptoms were signiﬁcantly related to
within-subject changes in all work outcomes (all scales: po0.001). Earlier reduction in depressive
symptoms predicted subsequent improvements in all work outcomes (all scales: po0.05). Conversely,
only earlier improvement in Time Management (p¼0.007) and Mental/Interpersonal (po0.001) work
limitations predicted a subsequent reduction in depressive symptoms.
Limitations: All work outcomes were assessed through self-report. Work limitations at the start of
absenteeism were retrospectively assessed.
Conclusions: Symptom reduction remains crucial for improving adverse work outcomes in MDD
patients with long-term sickness absence. In addition, a treatment focus on qualitative functioning in
the workplace may accelerate depression recovery.
& 2012 Elsevier B.V. Open access under the Elsevier OA license.1. Introduction
Major depressive disorder (MDD) adversely affects a wide
range of work outcomes: patients with MDD have more sickness
absence than others, including those with debilitating medical
conditions such as heart disease and rheumatoid arthritis (De
Graaf et al., 2012). Even when patients with MDD are present at
work, they often are less productive and experience substantial
limitations in their at-work functioning (Druss et al., 2001).
80–85% of the total costs for MDD are related to these adverse work
outcomes (Smit et al., 2006). Due to its high prevalence and often
recurrent-chronic course, MDD has the highest negative impact on
work outcomes of all mental disorders (De Graaf et al., 2012).Elsevier OA license.Recently, there has been a changing perspective on how to
improve these adverse work outcomes in sick-listed patients with
MDD, based on a wealth of literature in patients with other health
conditions (Pransky et al., 2005). Instead of focusing solely on the
reduction of symptoms, it is increasingly emphasized that other,
work-focused interventions are needed in order to address the
complex interaction with the work environment (Hees et al.,
2010). Especially for patients with longer durations of sickness
absence, it is stated that personal (e.g. coping) and work-related
(e.g. social support, job demands) factors, rather than symptoms,
inﬂuence the return-to-work process (Koopmans et al., 2008;
Muijzer et al., 2012). However, previous studies that addressed
the relationship between depressive symptoms and work out-
comes either focused on predictors of a disability pension
(Mykletun et al., 2006; Rytsala et al., 2005, 2007; Sorvaniemi
et al., 2003) or on the relationship between symptoms and work
outcomes in a non sick-listed population with MDD (Adler et al.,
2006; Beck et al., 2011; Lerner et al., 2003, 2010; Simon et al.,
H.L. Hees et al. / Journal of Affective Disorders 148 (2013) 272–277 2732002; Wang et al., 2004). To our knowledge, no study has
empirically examined the relationship between changes in
depressive symptoms and changes in work outcomes in patients
with long-term sickness absence related to MDD.
Related to the changing perspective on work and MDD, it is
also postulated that improvement of work outcomes may aid the
recovery of depressive symptoms (Black, 2008). Consequently, a
partial return to work is nowadays often recommended as part of
the treatment plan. Although previous studies have found that
improvements in other functional domains (e.g., self-care, social
functioning) predict a subsequent reduction in depressive symp-
toms (Dunn et al., 2011; Geerlings et al., 2001; Simon et al., 1998;
Vittengl et al., 2009), this direction of improvement has not yet
been investigated speciﬁcally with regards to work outcomes (i.e.,
are earlier improvements in work outcomes related to subsequent
reductions in depressive symptoms? (McKnight and Kashdan,
2009).
Therefore, in the present study, we aimed to examine both the
temporal and directional relationship between depressive symp-
toms and various work outcomes (absenteeism, work productivity
and work limitations) in patients with long-term sickness absence
related to MDD. This knowledge may help to guide clinical decisions
regarding the best treatment approach for improving not only
symptomatic, but also work outcomes. Considering the high indivi-
dual as well as societal costs for long-term sickness absence related
to MDD, more knowledge regarding this longitudinal relationship is
highly needed.++−+=
+++=
Fig. 1. (a) Model by Fitzmaurice et al. (2004) for analyzing the longitudinal
relationship between outcome variable Y and predictor variable X. (b) Autore-
gressive model for analyzing the longitudinal relationship between outcome
variable Y and predictor variable X.2. Methods
2.1. Participants and procedure
Participants (n¼117) were long-term sick-listed because of
MDD and took part in a randomized controlled trial (RCT) to
examine the effectiveness of adjuvant occupational therapy
(treatment as usualþoccupational therapy; TAUþOT), when
compared to treatment as usual (TAU) only. TAU consisted of
treatment by supervised psychiatric residents in an outpatient
university clinic according to a treatment protocol consistent with
APA guidelines (American Psychiatric Organization, 2000). OT
consisted of 18 sessions (9 individual sessions, 8 group sessions
and a meeting with the employer) over a 22 week-period.
Participants were eligible for the study if they were aged
18–65 years and diagnosed with MDD according to DSM-IV
criteria. In addition, the duration of their depressive episode had
to be at least three months or the duration of their sickness
absence had to be at least eight weeks, and participants had to be
absent from work for at least 25% of their contract hours due to
their MDD. Participants with severe alcohol or drug dependence,
psychotic disorder, bipolar disorder, depression with psychotic
characteristics, or an indication for inpatient treatment were
excluded from the study.
Participants were referred by occupational physicians from
several occupational health services in the Amsterdam area. After
a telephone screening by a senior psychiatrist, participants
received a three-hour psychiatric intake, including the structured
psychiatric interview SCID-I (First et al., 1997). All participants
who were eligible and willing to participate were asked for
written consent. After baseline assessment, participants were
randomized to either TAU or TAUþOT according to a 1:2 ratio.
The RCT was approved by the Medical Ethics Committee of the
Academic Medical Center in Amsterdam, the Netherlands and is
registered with the Dutch Trial Register (NTR 2057). Written
informed consent was obtained from all participants. More detailsregarding the study design, procedure and content of the inter-
ventions can be found elsewhere (Hees et al., 2010).
2.2. Measures
2.2.1. Depressive symptoms
Severity of depressive symptoms was assessed by the Hamilton
Rating Scale for Depression (HRSD), a semi-structured clinical inter-
view. Scores range from 0 to 54, with higher scores reﬂecting more
depressive symptoms. A score of r7 is qualiﬁed as ‘normal’, 8–13
as ‘mild’, 14–18 as ‘moderate’, 19–22 as ‘severe’, and Z23 as ‘very
severe’ (Hamilton, 1960).
2.2.2. Work outcomes
Absenteeism was assessed with self-report diaries, where
patients recorded the number of contract hours and hours of
sickness absence. Absenteeism was deﬁned as the average per-
centage of sickness absence in the four weeks before an assess-
ment (scores range from 0% to 100% sickness absence). Work
productivity was assessed with self-report records of work
productivity on a scale of 1 (‘not productive at all’) to 10 (‘very
productive’). Work limitations were assessed with three subscales
of the Work Limitations Questionnaire (WLQ): ‘Output’ (i.e.,
difﬁculties to complete the required amount of work), ‘Time
Management’ (i.e., difﬁculties in handling the job’s time and
scheduling demands), and ‘Mental/Interpersonal’ (i.e., difﬁculties
in handling the job’s cognitive and social demands). Each WLQ
scale was scored from 0 to 100, reﬂecting the percentage of time
during which a patient experienced work limitations during the
past four weeks (i.e., higher scores reﬂect more at-work limita-
tions; (Lerner et al., 2001).
Questionnaires and the HRSD interview were administered to
patients at baseline (T0) and after 6 (T1), 12 (T2), and 18 (T3)
months. For the WLQ, the baseline measure (T0) consisted of a
retrospective assessment of the period before the start of sickness
absence. For all other measures, baseline scores referred to the
period before study entry.
2.3. Statistical analyses
In order to examine synchrony of change (i.e., the association
between changes in depressive symptoms and changes in work
outcomes), we used for each work outcome a regression model
proposed by Fitzmaurice et al. (2004), with work outcome at T0,
T1, T2 and T3 as the dependent variable, and the following
independent variables: (a) the difference between HRSD total
scores at Tj (for j¼0, 1, 2, 3) and T0, representing the within-
subjects effect; (b) the T0 HRSD total score, representing the
between-subjects effect. In this model (Fig. 1a), B1 can be inter-
preted as the longitudinal (within-person) effect, i.e., the associa-
tion between changes in HRSD over time (DT0T1, DT1T2,
DT2T3) and changes in work outcomes over time (DT0T1,
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(between-person) effect, i.e., the association between differences
in baseline HRSD scores and differences in baseline work
outcomes.
In order to examine the direction of the relationship (i.e., the
association between earlier depressive symptoms and later work
outcomes, and the association between earlier work outcomes
and later depressive symptoms), we used autoregressive models.
In these models (Fig. 1b), the value of outcome Y at time-point Tj
is predicted by predictor X at time-point Tj1 and outcome Y at
time-point Tj1. By correcting for outcome Y at Tj1, the ‘real’
inﬂuence of the predictor variable at Tj1 on the outcome variable
at Tj can be estimated (Twisk, 2003). With the autoregressive
model, the between-subject part is more or less removed from the
analysis and only the longitudinal relationships are analyzed
(Twisk, 2003). The regression coefﬁcient in this model can be
interpreted as the effect of HRSD scores at Tj1 on work outcomes
at Tj (after correction for work outcomes at Tj1), or the effect of
work outcomes at Tj1 on HRSD scores at Tj (after correction for
HRSD scores at Tj1).
For both models, the dependence of the longitudinal observa-
tions was modeled by an unstructured covariance matrix. All
analyses were adjusted for treatment condition and baseline
covariates (see Table 1) through a propensity score (Van der
Weele, 2006). As treatment condition did not modify the relation-
ship between HRSD and work outcomes in both models (exam-
ined through an interaction with treatment condition), analyses
were performed on the pooled TAU and TAUþOT participants.
Finally, raw scores were converted into Z-scores in order to
determine the size of the effect. Because this is somewhat
comparable to the calculation of the effect size Cohen’s dTable 1
Baseline characteristics of the study sample (n¼117).
Total (n¼117)
Demographics
Male (%) 49
Age 43.0 (9.2)
Educational level (%)
Low 26
Medium 36
High 38
Marital status (%)
Married/living together 58
Single 27
Divorced/widowed 15
Clinical characteristics
Age of onset ﬁrst depressive episode 35.5 (12.5)
More than one depressive episode (%) 53
Duration of current depressive episode, monthsa 8.0 (4.0–13.0)
Hamilton Rating Scale for Depression 18.7 (5.1)
Co-morbid anxiety disorder (%) 26
Work characteristics
Percentage of absenteeism 81.6 (25.3)
Duration of absenteeism, monthsa 4.8 (2.6–10.1)
Job sector (%)
Financial/insurance 57
Healthcare 12
Other 32
Work experience in the sector, years 15.3 (10.5)
Income, euroa 2000 (1575–2550)
Work productivity 5.2 (1.5)
Work Limitations Questionnaireb
Output 58.6 (23.4)
Time Management 56.5 (24.3)
Mental/Interpersonal 55.3 (19.6)
Data are mean (SD), unless stated otherwise.
a Median values (interquartile range) were calculated if data were skewed.
b Baseline measure reﬂects the last four weeks before start of absenteeism
(variable time period).(Cohen, 1988), a mean standard score of 0.20 could be considered
small, and mean standard scores of 0.50 and 0.80 can be
considered moderate to large.
For all analyses, multiple imputation (5 imputed datasets) was
used to adjust for potential selection bias caused by selective loss
to follow-up. With the assumption that the data are missing at
random (MAR), multiple imputation gives unbiased results with
correct standard errors. Results of the ﬁve imputation sets were
pooled using Rubin’s rules (Enders, 2010). All analyses were
performed using SPSS for Windows, version 18.3. Results
3.1. Sample characteristics
Between December 2007 and October 2009, 224 participants
were screened for participation in the study. Of the 135 eligible
participants, 13% (n¼18) declined to participate, resulting in a
total study sample of 117 participants. Table 1 presents the
baseline characteristics of our study sample. At baseline, the
median duration of depression was 8 months (Interquartile range,
IQR: 4.0–13.0 months) and the median duration of sickness
absence was 4.8 months (IQR: 2.6–10.1 months). In addition,
53% of participants (n¼62) had more than one previous depres-
sive episode, and 26% of participants (n¼30) had a co-morbid
anxiety disorder. Among the 117 patients, 6 measures and
4 assessments, 21.7% of the observations were missing. Unad-
justed pooled multiple imputation estimates of the means and
standard deviations at each time point are presented in Table 2.3.2. Examining synchrony of change between depressive symptoms
and work outcomes
Within-subject changes in HRSD scores were signiﬁcantly
related to within-subject changes in all work outcomes
(Table 3). An increase in the level of depressive symptoms
corresponded to a decrease in work productivity, and an increase
in work limitations and absenteeism. Conversely, a decrease in
depressive symptoms corresponded to an increase in work
productivity, and a decrease in work limitations and absenteeism.
When looked at the standardized regression coefﬁcients (not in
table), this relationship was somewhat more pronounced for
work productivity (b¼0.20, 95% CI¼0.31 to 0.01) and work
limitations (b WLQ Time Management¼0.22, 95% CI¼0.12–0.32;
b WLQ Mental/Interpersonal¼0.25, 95% CI¼0.14–0.36; b WLQ
Output¼0.24, 95% CI¼0.13–0.35), than for absenteeism (b¼0.12,
95% CI¼0.03–0.21).3.3. Examining the direction of the relationship: the extent to which
changes in depressive symptoms drive changes in work outcomes
and/or vice versa
After correction for baseline covariates and work outcomes at
time Tj1, depressive symptoms at Tj1 predicted all work out-
comes at Tj (Table 4a). Conversely, two of our ﬁve work outcomes
(WLQ Time Management and WLQ Mental/Interpersonal scale) at
time Tj1 predicted improvements in depressive symptoms at Tj
(Table 4b). The standardized regression coefﬁcients suggest that
the relationship from earlier depressive symptoms to later work
outcomes (range b‘s 0.13–0.21) is about the same as the relation-
ship from earlier work outcomes to later depressive symptoms
(b WLQ Time¼0.15, 95% CI¼0.06–0.24; b WLQ Mental/Inter-
personal¼0.19, 95% CI¼0.09–0.28).
Table 2
Average mean scores of depression severity and work outcomes over the 18-month study period (n¼117)a.
Outcome variable Baseline (T0) 6 months (T1) 12 months (T2) 18 months (T3)
HRSD 18.7 (5.1) 11.6 (7.1) 7.9 (7.1) 6.1 (6.7)
Percentage of absenteeism 81.6 (25.3) 56.1 (34.5) 39.0 (38.5) 30.0 (37.4)
Work productivity 5.2 (1.5) 6.1 (1.7) 6.7 (1.8) 7.3 (1.6)
WLQ Output 58.6 (23.4)b 41.6 (19.6) 33.6 (16.7) 32.7 (18.2)
WLQ Time Management 56.5 (24.3)b 45.3 (21.5) 35.8 (19.2) 34.7 (22.1)
WLQ Mental/Interpersonal 55.3 (19.6)b 41.6 (17.8) 35.5 (15.8) 34.5 (16.4)
Data are mean (SD).
Abbreviations: HRSD¼Hamilton Rating Scale for Depression; WLQ¼Work Limitations Questionnaire.
a Mean scores are based on multiple imputation data, unadjusted for covariates.
b Baseline measure reﬂects the last four weeks before start of absenteeism (variable time period).
Table 3
Synchrony of change between depression symptoms (HRSD) and work outcomes (n¼117)a.
Percentage of absenteeism Work productivity WLQ Time Management WLQ Output WLQ Mental/Interpersonal
D HRSD (longitudinal)
B (SE) 0.02 (0.002) 0.10 (0.01) 1.22 (0.12) 1.20 (0.12) 1.04 (0.10)
95% CI 0.01–0.02 0.13 to 0.08 0.98–1.46 0.96–1.45 0.83–1.24
p-value o0.001 o0.001 o0.001 o0.001 o0.001
D HRSD (cross-sectional)
B (SE) 0.02 (0.004) 0.05 (0.02) 0.93 (0.28) 0.80 (0.23) 1.05 (0.22)
95% CI 0.01–0.03 0.10 to 0.01 0.38–1.48 0.34–1.26 0.63–1.48
p-value o0.001 0.013 0.001 0.001 o0.001
Abbreviations: HRSD¼Hamilton Rating Scale for Depression; WLQ¼Work Limitations Questionnaire.
a Model by Fitzmaurice et al. (2004) (see Statistical analyses). All analyses were adjusted for treatment condition and for baseline covariates through means of the
propensity score. The longitudinal B-coefﬁcient can be interpreted as the change in mean work outcome over time as result of a 1-point increase on the DHRSD score over
time. The cross-sectional B-coefﬁcient can be interpreted as the difference in mean baseline work outcome as result of a 1-point difference in DHRSD score at baseline. To
interpret the negative sign one has to take into account that an increase in DHRSD score (both longitudinally and cross-sectionally) means an increase in depression
symptoms, an increase in WLQ scores mean more at-work limitations, and an increase in work productivity scores mean a higher level of work productivity.
Table 4a
Autoregressive models: the extent to which HRSD scores at Tj1 drive changes in work outcomes at Tj (n¼117)a.
Predictor at Tj1 Percentage of absenteeism at Tj Work productivity at Tj WLQ Time Management at Tj WLQ Output Tj WLQ Mental/Interpersonal Tj
HRSD
B (SE) 0.01 (0.002) 0.05 (0.02) 0.40 (0.13) 0.35 (0.12) 0.34 (0.11)
95% CI 0.005–0.01 0.09 to 0.01 0.14–0.67 0.11–0.59 0.12–0.56
p-value o0.001 0.010 0.003 0.005 0.002
Abbreviations: WLQ¼Work Limitations Questionnaire; HRSD¼Hamilton Rating Scale for Depression; SE¼standard error; CI¼conﬁdence interval.
a Analyses are adjusted for work outcome at Tj1, treatment condition, and baseline covariates through the propensity score.
Table 4b
Autoregressive models: the extent to which work outcomes at Tj1 drive changes
in HRSD at Tj (n¼117)a.
Predictor at Tj1 HRSD score at Tj
B (SE) 95% CI p-value
Percentage of absenteeism 0.68 (0.95) 1.20 to 2.54 0.479
Work productivity 0.19 (0.19) 0.56 to 0.19 0.326
WLQ Time management 0.05 (0.02) 0.01 to 0.07 0.007
WLQ Output 0.02 (0.01) 0.01 to 0.05 0.121
WLQ Mental/Interpersonal 0.07 (0.02) 0.03 to 0.10 o0.001
Abbreviations: HRSD¼Hamilton Rating Scale for Depression; SE¼standard error;
CI¼conﬁdence interval; WLQ¼Work Limitations Questionnaire.
a Analyses are adjusted for depression symptoms at time Tj1, treatment
condition, and baseline covariates through the propensity score.
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To our knowledge, this study is the ﬁrst to examine the
temporal and directional relationship between depressive symp-
toms and various work outcomes in MDD patients with long-term
sickness absence. Similar to previous studies in MDD patients
who were not yet absent from work (Adler et al., 2006; Beck et al.,
2011; Lerner et al., 2003, 2010; Simon et al., 2002; Wang et al.,
2004), we found that a reduction in depressive symptoms
was associated with improvements in all work outcomes (absen-
teeism, work productivity and work limitations), indicating
synchrony of change. In addition, we found evidence for a
bi-directional effect: not only did earlier reductions in depressive
symptoms predict subsequent improvements in all work out-
comes, earlier improvements in work outcomes also inﬂuenced
subsequent depression recovery. However, this reverse effect was
H.L. Hees et al. / Journal of Affective Disorders 148 (2013) 272–277276domain-speciﬁc: improvement in qualitative work functioning
(i.e., limitations in time management and mental–interpersonal
work functioning), rather than quantitative work functioning (i.e.,
absenteeism, work productivity, and limitations with regards to
work output), predicted a subsequent reduction in depressive
symptoms.
These ﬁndings are important in light of the current changing
perspective regarding how to improve adverse work outcomes: that
is, even though other, non-disease factors (e.g. work load, relation-
ship with supervisor) may affect work outcomes in MDD patients
with long-term sickness absence, changes in MDD severity still play
a signiﬁcant role in improving their absenteeism, work productivity
and work limitations. Interestingly, we found indications that the
impact of symptom severity may be more pronounced for measures
of at-work functioning than for absenteeism. One may hypothesize
that absenteeism shows less synchrony of change with depressive
symptoms, as there are also several external factors (i.e., legislation,
compensation policies) that inﬂuence the return-to-work process
(Roelen et al., 2012). Our ﬁndings underline the importance of
evaluating the different work outcomes separately in future studies.
Furthermore, our ﬁnding that earlier at-work limitations in
time demands (e.g., ‘‘putting of tasks and let work pile up instead
of sticking to a routine or schedule’’) and mental–interpersonal
demands (e.g., ‘‘work carefully’’, ‘‘communicate with others’’)
predicted later changes in depressive symptoms, points towards
the presence of a downward spiral: that is, higher severity of
depressive symptoms may lead to more impairments in cogni-
tive/interpersonal functioning and time management, which in
turn may exacerbate depressive symptoms. Indeed, previous
research has demonstrated that employees with MDD are parti-
cularly impaired on these aspects of work functioning (De Graaf
et al., 2012; Lerner et al., 2004),
These results suggest that when treating employees with long-
term sickness absence related to MDD, it is important to not only
use standard clinical interventions, but also to include interven-
tions that are focused on improvement of limitations in their
qualitative work functioning (i.e., the acquisition of time manage-
ment strategies and improvement of cognitive and social func-
tioning in the workplace). Addition of such occupational
interventions may accelerate depression recovery, and may even-
tually promote long-term return-to-work in good health. For a
clinical population with MDD patients, we studied such a com-
bined intervention on symptoms and occupational functioning,
providing a promising approach for future (occupational) inter-
ventions (Hees et al., in press). However, future studies should
examine to what extent current study results generalize to less
severe populations.
4.1. Limitations and strengths
A limitation of our study is that work outcomes were assessed
through self-report. Thus, it is possible that changes in work
outcomes represent mood-related subjective experiences rather
than actual behavioral change. However, previous studies using
objective administrative data have conﬁrmed the validity of
depressed workers’ reports of diminished work productivity
(Lerner et al., 2003). We also included absenteeism, which
pertains to more ‘observable information’ and may therefore be
less prone to the pessimism bias (Morgado et al., 1989) associated
with depression. Furthermore, work limitations at baseline were
retrospectively assessed, possibly introducing recall bias.
These limitations should be interpreted in the light of our
study strengths: ﬁrst, diagnosis of MDD and assessment of
depression severity were determined by well-trained psychia-
trists. Second, we used advanced statistical (modeling) methods
to explore within-subject changes and directional pathways.Third, we have included a wide range of work outcomes. Finally,
our multiple measures over a long-term follow-up period allows
for a comprehensive picture of the longitudinal relationship
between depressive symptoms and these various work outcomes
in MDD patients with long-term sickness absence.
4.2. Conclusions
Our ﬁndings raise two important clinical implications: ﬁrst, in
order to improve adverse work outcomes in MDD patients with
long-term sickness absence, adequate treatment of depressive
symptoms remains crucial. Second, the present ﬁndings suggest
that in addition to clinical treatment, a focus on improvement of
qualitative functioning at the workplace (i.e., the acquisition of
time management strategies and enhancement of cognitive and
social functioning) may aid recovery from depressive symptoms.
Future studies should examine to what extent these ﬁndings
generalize to less severe populations and those with short-term
sickness absence.Role of funding source
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